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(54) GATE ARRAY 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a gate array 
which loads an MT-CMOS circuit and realizes high 
speed operation at a low voltage. 
SOLUTION: Two low threshold value P channel M0S 
transistors 01, Q2 arranged in the transversal 
direction and two low threshold value N channel 
M0S transistors Q3, Q4 arranged in the transversal 
direction are arranged in the longitudinal 
direction. High threshold value P channel M0S 
transistors Q5, Q6 are arranged in the upper 
vicinity of the M0S transistors Q1 f Q2. High 
threshold value N channel M0S transistors Q7, Q8 
are arranged in the lower vicinity of the MOS 
transistors Q3, Q4. Thereby a first basic cell 31 
is constituted. The first basic cell 31 is used as 
the constituent of a gate array. 
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1 

MOS t&*fo\r-tiL#milztel'Z^t&n 

^th7y^^8*«fitU «#fttw«»RttfciSL 

h9>^^»<oJb»WB«L, *#mic««SRtffcjiG 
L^^linf+^MOS h9 v^j*^*]WEffi;L#^ 
fit h 9 >^**«<rcTBM-Ba«LTJB l <0S#-tr^&« 

[M*9 2] t*#ijli tEto^" hr u^ffcH^T, 
1tiJlBi*L#tMInf t **/i'MOS F7 ^^#*rH<B»L 

[M*V3] {cKttoy- hr u-r k*3^t, 

**-MI4r, WEffi t # ^ t h 9 V ^ ^ 8©MO S h 
hr 

MOS h7^^^^*^foJ^a*Rttfc«U#lr^ffln 

iMt h7>"^^»*»*u *5i^lttk«*^**-r6j 

MRtffciS Li^llpf + ^MOS hyy^^ifi 
« h?>^:**#co±#M::RfiU *ai<ote»«R*(c« 
iM&L^filn^-^A'MOS h 9^^^^ SrfWf2<ftb 

tte^a ^>it*««fc«*rt 1- R ftm u # n * 
w*t\ mia*iioii:««*fc**rtifcR»tfc*L*i^« 

n^f+^MOS h7^^^filtl N Inf f^A 
MOS h7^^^Wft^MS, WE#aolOMWfc 
t«*WfcRitfc*L#^fltp^^r*^MO S h7>^ 



(2) ^B^l 0 - 1 2 5 8 7 8 

2 

*/Mi£- lffilBffiLS^ffi h7^^^lDMO S h7 
r lx-< 0 

t^MOS K9^^^^i:**lRl^Kl»R^bn*:« 
Lt^inft^MO S h 7lsi?***lNtj5mz.fm 

8(ifcfiL#^ttOpf + *^MOS h7V^^S:S? 
EfiL^^flS h7V^^SoiBi:ffilL, 

ffi&R^fcfiL^^fil^n^Y^^MOS h 
*lWIBifi:L*V^ffl h 7 ^**»0>T»KE«LT»4 

#1r^£*rJWIIU j»K*4(DS*-tyU3ft5iftcf3^ffi|jn«j 

r W e 

[»#xbi 1 I «*rtJ«c««Rrt bix^i«U#^flip^ 
t^MOS h9>i?^^i**lRl^tt»RWfe4x*:« 
l^^lnft^MOS h9^S?**&»#fp]lcBa*J 

ft3*3H 9 icfS^om 1 . »2<D£*iryuttBa^J:frfttf>P5 

u 

S5-r«*lftOPi«0^ft< £ t> — :fr^::jfti^m3<Dg;*:^r 
# KAIUA^ y y 7 -fe^SrHaflBW^iaa Lfc ^ ^ 4: 

WRfc-*-** 1 - hr u^r. 
40 [M**Ii 3] fS#*Hi ilcIB«tf>y- hr u^ic*5^ 

t\ ftL*^lt»MOS h7^^^?tSU#^ffiMO 
5(7 [M&Kl 5] |ff*ill. 4, 5, 8, X\*9 7bmi4 



3 

ffilEIKttffittXttSMft £ ME(6m<fcWJR1El«W** t *>ra 

;UMOS h ^V^**»bft*(Smffifli««l«l1»HIK* 
MLt: t&mi&^tLZ.tZftl&k'fZr- h Wo 

lWIEi««ffi«l»«WJ»lHl»*^ ffllEKL*W^fflp^ir* 
«OS h 7^^^^- *£lWEi««tttt0ll««l& 

IM^xil 1 7 ] tt#gt 2 , 4 , 6 , 8, 

ffjiassmttiifl^maRits £ iWE«i«ffi«fljfSfii*«* £ 

Mlfc^^Mit^y- h Wo 
[fitsfciii 8 1 fl»#JRi 7<oy- h7Kl:^r, fid 

[W#3S 1 9 ] 3 , 4 , 7 , 8 % Xtt 9 1 4 

icE^y- hr wu^v^t, ikwslw&wbm. {& 

Id, fflEI Ulif 2 <?)I**fe;K7)Si ^lo n f t 

4r««lfci^»l«it6y- hr W 0 
[W#*I2 o) !«*igi 9*>y- h7Kl:^t, jft 
E(ftmffi«««WJ!W@tt3& 5 - tfjEMLfcirMBn^**^ 
MOS h7>isX*<DV-x*1ft&i&9,tiLW&mm&\z 
*MU K^^v*(WE«*tt«JSl«*«ll»fc*«b, 
h *M*Ptt?i::tttt *nr v>'6 ^ £ tw* 

t-TZV- h7Mo 

[IS3RJB2 1 1 tt#*R 17151 4<oy- hr U-ffcfet* 



(3) -t#&8^1 0 - 1 2 5 8 7 8 

4 

70 [!ft#*H 2 2 ] ft**! i t 4 , 5 . 8 . XI* 9 75£ 1 4 
lo»BflXI4ll2©i*f^ 

» ltt#*B2 3] MfsKqi i . 4, 5, 8, XI*97!>Ml 4 

ictai^y- hr w leaser. xwamn^mM. 

l^Inf t^MOS hv^^lCj; 9i£L£^{itI& 
h*«fiS;U 

*U«ttUfcCiSr»*t"rsy- hr 

[W#*B 2 4 ] it** nMi4 \z.um<nv- h r U 

OS h 7 £& L^V^ffin f + ^/HvIO S h 9 > 

S(^Lt^^^t»i:t^^h7l/^c 

imxmz 5] 163^^2 3(cE*wS5L^vNffii&ay- 

^ tt2 0^E«^)ffi:««:ffi!iaiRftd«»Iel*5**«eLfcr 

2 6 ] ft**K 2 4 i:B«o*l4^Ml*" 
hottiM^-l:, If^^i 5^iii 8(cE«^>SSmttffi!l 
«Kffl»BB*ttfKU 5, 16, 1 9X 

Ji2 0^E«^{KSffiiltmff«!l»@Kfr«ttL«:^2:t: 

^ts^i-^y- hr Wo 

[fs#gt2 7] ffi«ffiinx«Kift, ««tt«***n, 

5^ W**! 2fcE«o(SU#^fltAiaA/<y7T*/HC* 



(4) 



i-*y-hrw 0 to 
tnxm 1 3 \ctzm<D<& l £ y 7 r ±mz# 

f£<fi: L £ 1 *ffi A *) /< y 7 r X 13 tti ^3 /< v 7 7 <DM9MW 
*5£jS5L# t^lilOMO S h7 Vv^^TiSL^^MA;*? 
:7r&r/S& L^fiiA;^ ^ 7rX\*ttiJ3' < r7 7 

189**13 0] W#JHl 5, 16, 2 5, XB2 6E« 
<7>y- hT U^n-^VNT, £ ITL S I 

7<Dftm*bfflto$inhm%i>*s If#*g2 8X13 2 9i£ 
ta*OiS5L#^ffl[A*^y 7t4t^ LT<5i£ 2*1,5 i 5 



4#gfj5pl 0-125878 
O 

[16*113 1 ] 3 0(C*5^T, LTL 

5, 16, 2 5, 2 6C:IBifttf>y- HT U-fKfctf 

[0001J 

K*"Cttflrt- £ C t \z J: 0 0ra*>tta«fctg«r ^m^te £ 
[0 0 0 2] 

lt***5«*J 1213 SO (a) litt*»y-h7KO 
5^:iryuo^J$r^-rigI. (b) I* to 0 ft 0 T- Z> o M 

1, M2ttpft^MOS b^lsis*?. M3, M4 
Jinf t^^MOS b 7^i/7>fX-foZ> 0 it.1t. Hip 
S«T*««- 2lin^t*tfe^i^, 3«y-h^^LTi 
^-f 6?K L> is V ^ 4l^n>>x;l,-Cib5o :Hbh7 

y^^M 1 -M 4 ^fflPtSSa^ h SrMtSo B 

Z6<0 (a) \*m 3 5 lC^L^S*-t^«rfflVNT«ja:L 
t2A^NAND^ti, (b) tt-tCOlsmiil-Cfc 

Al, A2liA^?^-h, YlifflA^- ht 1 **. ii 
^, pff^MOSh7^^Ml, M2liStMC 

S h7 Vv?^^M3, M4 t>HVMCl(^Cy— h*I, 

[0003] ID 3 7 (D (a) \*m<Oft*<0 # ~ b T \s4 
<Dm&-t^<offl%:7f;-rM* (b) fi-tcolElSSIlt 1 ^!? , 
#WJP£[3-ffiI^AK J:5M¥4 - 7 2 8 5 4#co@ 

5 ICTFbyty— h*fe/K7>p ^--y^/HVIO S h ^ l/isTsf 
Ml, M2^!j{C|^i:p^-y^>'K^MOS h^V'^^M 

9, Ml 0 SrRtt, itnft^MOS h 7lsi?*# 
M 3 , M4iHI^Cnf -t^OMOS h7>"^^M 

5-M8 £t£l:r7tt>Ot*fc&<> ^S*ir/u^, tfe3Sy- 

F^h7y^^Mi~M4rMt, y^eyt^h 

7 y^^M9 , M10^M3-M8* l P?Mt5. 
[0 0 0 4 ] m 3 8 1^0 3 7 Oi*t;l/^^TMl 
2 A^N ANDOpi|^/Tft)^f h 7 V-^^ 

@li, fltl^Lfc@3 6 co (b) li^i-t>^i: PCIC^ 

[0005] EI39CO (a) ttBI 3 7 <OS*-tT^*rffl^ 
T«j«LyS:2^- h^^y*/i-*:^i"0> (b) li^O 
0*80^^6. Iftzm** elites 814^^*— 
BL1, BL2llfy htt.'BLlN, BL2NI«0 



7 

fyh^SBLl. B L 2<D^U^y b»+ WL 1 , WL 

M 2 WV-^, KU-0-li^2ttw@5t^nT*5»?s ESS 
£r « J* £-tf£/ctf>('l3 ^nTv^/J:t^ 0 3. <F>'& £ t» "C 

i^Sd*. U# 1^13 p ^--Y^/K nft^/K^MOSI' 
[0 0 0 6] Z<D£?\z s y— h7U-fll S^irA-i: 

l s i Srsss-sniB-cfca. 

[0 0 0 7] ii^CO-fer/l^— S I tm*, ttaRtf 
a*, h 7 u >f TttT*iiii l s i 5 

h7 V^^S«iSXa«:ttT Ltfeljtf, LSIW 

[0 0 0 8] tC^T', i5^»<D@*»S&O&#fl:<0 

[0 0 0 9] «»«E«rtfcT*-frfc**fet>. ttffr8ff*> ^ 

[ooio] cnb^PpiM^8?*-r^-oot$w^ u 
■c, a^ffl«afs*^ 1 9 9 4^±@^^fi«ife^Am 

5»i5~l 9 5SIO7^iir^5MT-CM0$ (Mu 
lti-Threshold CMOS) ®&&mb IT, @4 0 *0 

4 0l£*5^T. Mil, Ml 2ttjg;L$l^i(Op 
f-V^MOS Yylsi/** s Ml 3 V M1 4hMftL# 
^lOnf t^^MOS h7^^^^, Ml 5l2i3L# 
i^fitCOp^-Y^A-MO S h7^^^ 4 Ml 6I2BL£ 

9 (0^«li2A*NAND) li<£L#^fitO h 
^^Mll -Ml 4MJ; 9*8j#£ftT^S<> 
[0 0 11] C^>»aiaIK9W«J(!lttjaiH«»i»VDD 
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nf -V^MOS h7 y^^M 1 6<30V — KU-f 
[0012] »f1s#l4 , * — r»JW«# SL^D-U 

^;H:tSp ^ixtcj;!?. £5 b# ^fifMO s h y >^ 

*M1 5. Ml Gj&Stf-^U »ia««»VDDV. 
/7y WGNDV*^Wn^I«VDD, 

914, ffiL&lrMttttffiO h?y^#M 1 1 -Ml 4 "C 

[0013] ;* V—-?** C^vv** ») l^tt, 

y^^Ml 5, Ml 6^t7l:t5. w*UcJ;tK 21 
tiiVDDil/7 V K«GND V£<D|W 

^7^ffi<OS5L#W>fiI h^^^M 1 5, Ml 

£5, 04 0 OOSSli, EI4K7) (a) C^fJ: 5 S 
L^fitn f t^MOS h7V^^Ml 6 L 
<*>£vMSPI2lo <b) fcaWJ: olzik L^tMtt 
pft^MOS h7V^^Ml 5^rM< LtzMf&t 

[0014] J£A±0«fc 5 IZ, MT-CMOS ©ggte, m 

* j: 6 y -^tt»Ofi»o^M^^lcSa^ 

[0015] msgM;** yy- Kt/^ffll^l^ 

2 (c^-f o S5L#^fiicop^^^yUMOS h yisi?** 
Ml 5*5ctt/n^^^^MO S h7^^Ml 6 

tf««-fe^i o*-feyuw^)i£*w«ici2BU. morale 

1, 1 2^^BSiL, «»t;H0rtTifi5L*P*pM 
OS h 7V^^M1 5(7DV— K l^-f l^lZ^tix^iX 

n®.m$kvjDD. »®iivDDv^»u 

S5L#V^fi|cOn^«t^^MOS h ^^v^^^Ml 6 y 
K^^^(C^ix-ftt|l^7> KIGND, ^(H^ 
7yK«GNDVtS^iri^c teft/H 1, 12 
rtOMOS h^V^^^JC^, H(K««I»VDDV, R 

[0016] L S I *Z<n& 5&MT-CM 



(e> 

x$-mmt& 3t«m 2 »m 2- 2 2 osi:ut 

StltPS, balloon DFF £ P£ 12 ix 5 SI 4 

[0017] i 3-1 6ii*l#v>(to y^^C 

v K«^ttffiKUfc-tti-€:ixH(Hm««IVDDV, &1EI 
/9VK«GNDVlC«fll*nT^5 t 17. 18 14* 

D, V K^GND^C®jgE^i^-CV^^»7 , t^, ;* y — 10 

CMOS h 7^77 hT*> £ , CKIi^^H 
CKNI4* o jy*ft*CK*>Rte{S** DI4DFF 

flHS\ bin, b 2 n f4Mf»« # b 1 . b 2(7)Slcflt 
-TfcSo ft*b 1 , b 2 , bin, b2 nf4* V 

[0 0 18] i#(?)»ff«ftt, f»*bl» b2«r#Ke ^ 
— U"</HC h7^77y-F 2 4, 2 5## 

[0 0 19] (1) . >nyKKtB-l/^ 
ICiStS. h7^^77^H9, 2 2M^L, 
h7^77^b20, 2 l^^-^-f ZtL*>. AAfS 
#Dtt h7^77^- h 2 lTjgffir^ft, -tn*t , 7 

$nr^fcf-^i*^^-^ i i6, h7^ 

^77^h22, 2 Zfrhteh? y^M^^y SO 

[0 0 2 0] (2) . ft*b 1 fc'W U-<^^-r 

£ e h7>^77^ h 2 5^tytr±|5«7)7 J/ * 

[0 0 2 1 ] ( 3 ) . ft* b 2 fc'W b 

7, 18. b v is* 7 r ?— V 2 4frhteZ> 7 rx^ElK 
t?yf4h5. tii^WBl:. h7^77y-h2 
5**7Lt 4 ^^**#88Jh$ixS. 
[0022] (4). ;* y — :/ft#s L*T'W 40 

l/^fctSi fcfcJ: 0 , D FF® y~:/tt 

[0023] (5). ^<oa it** y— 

#ffll!»&£^£/ctf>U:i4, * y -:/{I*S L£n-u 

[0024] (6). *f, «*bl, b2 SrftlC^ 
^M:ti. r.ttlc«fc 9 . ^/<-n7, 18, h 

7^777^ h24t7 ^f^tlT^fcJrlST*-- *I4 
^ 15, 16 h 9 ^77^- h 2 3 

taw-*-*. » 
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[0 0 2 5] (7) . friZ s B*bl, b 2**Co- 

f-#IWWWl5, 16, h7^77 y / 
-h22, 2 3 JlflttS V ^f-EBlC««*n«. * 
fc, h7y^77 / /-M5li^7t6o w*UC J: I? . 

[0 0 2 6 ] (8) . ft«t£, ^uy^CKOAAS:* 
[0 0 2 7] 

[«93j&*»*LJ: 5 i: MT-C 

A*, #@tt*rL S I THS-rafc#t£!4, Rl — ^JX^-t 
KStt^tt^MOS h7^^tftt*^MO 
S h7>^^^^M^titP6^^5c L*>U 
«OMT-CMO$^fli, g Au:A&o£L*irMI 

[0 0 2 8] — t£5fc<oy- h7 U"f "Ctt, m*t? 

ft^Mosh7y^^ni:, ttif*iB-»u 

T-CMO SElttl4Jia*tuTV^*36»ofc. -fftfrtj, 
MT-CMO S@»trfflPfcL S I — <7>y— h T U-f fc 

[0 0 2 9] ^is^te^Jboj; 5 fej5fcM*Tfc*nfc 

fctf>T?*>!0. ^Og^iti^i: 514, MT-CMOS 
[0 0 3 0] 

h7 ^^^fc«*rtfc*«B» fc«U*^«n^-y* 

ilnft^MOS h 9>^^4:StHSfiU#l^ffl h7 
>^;**»oTI»l-E1RLTJBi ol*t;^Mt, 

[0 0 3 1 ] Jt2*>»Wrcy- hT U-H4, JRl«>«n 
t£*5^T, lWEi«L#lr^n^-V^^MOS h7^ 

[0 0 3 2] ^3(051^(0^- hT U-f 14, »1<^^^ 

[0 0 3 3] %4<n&W<ny- V7 %\7b^% 
3^a6Wlw*5V^r, MEKLS^ttpff^MOSh 
7^;^ mESSLSr^ffln^^r^^MOS h7>^ 
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/MI Sr. fifjEt5:L£ <^<tt h v ^v^^fSo 
MO Sh7 ^v^^O^rft* M>£ < Lfc* 

[00341 5 o^e^o'/— h r i"f i*> «^fS]*-1g 
fcl&L^iMfip^Y^A'MOS h7y^^^S 

fc«#I^UBE^JLTffiL*t*fit 

MO Sh7 >-v^^£ffjEffiL# l MB h 7 ^v>;**3¥<7> 
Tfftlwffii ITS 2 Ol*ir;u^ML, 1^ 2 ^1* 

t^inf^^MOS h £ {ft L # ^{E n ^ * 

^/UMOS h7 V^:**£B'll&LXtg/#L;to 
[0 0 3 6 ] ^7<7)$§9!<^y— hT UWIi, ms^lS 

lessor, mE*ii<^a:tk««lc«*iP){cKrtfci«u* 

[0 0 3 7 ] &S<D&W(Dy- hTMll f 5M7 

StS^fflnft^MOS h7^^^i:<fi:t#^i 
nf t^MOS h7^^^f HflE^ii 
oa««*JC**|fi]^RW>ti« L£ I MS p f + ^MO 
S h7^^^iil^^Ipf t^MOS h7^^ 

MO Sh7 y^^0^ti«t < LTMLt. 

[0 0 3 8 ] f 9^PJwy- hT U"f I** mi7}^4 
co^^com 1 (O&ttfrb* S5M8^^(Of 2(0 

[0039] mi o^py- h7u^f«, #t;frfttw 

**«*r»fi*U «*ft*c1)[RR«*fc(SL*V^ffl[Op*- 
t^/UMO S h7V^^^^WMt#^I h7^ 
*#<7>J:»KSa«U «*r&]^««feR^^iB:U*^ffiW 
nft^MOS h?V^**4rlWEi6L#lMa h7^ 

[0 0 4 0] f 1 1 <7>$SSSoy- h7 UYte, 
«»R»bii*:«L#^«pft*^MOS 
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* *«#Afc««Rtt feixTiiS L# V^ffl n f-V^MO 

XI*. *l 008W(OJB1, «4 <d*#-i?/kdBBM 
i0 [0 0 4 1 ] Ml 2<DftW<D'/~ hr Wtt, mi io 

[0042] mi 3o^p^oy- hrwtt, mi i£> 

mos h^^^^-c««;$nfci«L#^fliAa3*^<y 
[0043] mi 4<r>&m<o#— \*ri"(n. mi 1 ^ 

[0 0 4 4] mi 5<D&mW— h7l/^tt, »l, 
4, 5, 8, Xli9 7!;Sl4^^ICj3^t, i^^ttiil 

»^iWEi««tt«Ria«»»t«>M^- ^Jiemixi*m 

2CDS^-t/K^Sb^^ N Mp^-«y^^MO s h^v^^ 
1 Xfif 2 Ut^ln f ^*^MO S h 

? > * a> <b ft ^smffi^jm®ffl^)[9]ss^«fi)t bvt 0 

[0 0 4 5] mi 6<D$g^<7>^- h7V>fli, mi 5<0 
^t^lpf t^MOS h7 y^^V- *£f!tJES& 

ftMIIIMIMKU Ku-f ^«:(WE«mtt{lll*««aU» 
fcfcttU hSrm2C0»JiBiS^lc«fiELT«l«$ix 

[0 0 4 6] mi 7<D&W<DV- F7Wli, S2 4 
4, 6, 8, Xte9 7^1 4^^PJtc*5^T, 

$&RtfT, ^Ei««ttlffl^^igi^^fltjEHmffitt!]^ffil 
ajRjftioPfllc, WE*lJt«»2<oa*-feyu^i«L* 

5^ tK»J^IlH3SS^*^;L^ e 



(S) 
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[0 0 4 7 ] mi s<n>&W<DV- hru^fli, fl7<7) 
JBWfcfc^T. lWIBi«««r«Jtt»«l»IaJttJ&^ «lE*t 

«ttHHXkMIRIC«ttL. KM ^SrffH2*«tt«IHifl 

[0 0 4 8] mi 9^«woy— hr MI4, 

4, 7. 8, XI4 9 7b£l 4<&*Wl-*3^T, ffiftffiiH 

*fcR«t-c. mettmtt«ii*SRi*2:miBiK*ttaiiiiB ^ 

«R*J»lall»«:*fiJi;Lfc. 
[0 0 4 9] S2 OOSIWO^— hr MI4. mi 9*> 

«*t«J*«jR»lc»»UL. KM ^*r(ME««ffi«m 
JVC ^5 «fc 51c Lfco 

[0050] f 2 o^e^y- hr M«u mi7!>S ^ 
h«>as«tt«««l*l-¥-«ri««tt«»««« 

[0051] %2 2<D&m<oy— hr m*4, n, 

4, 5, 8. XI4 9 7b^l 4<Oft9i\Zi3\,*X. SGS#«J 

jhuml ffStt«jiw*iuiL * 

*t«8«tt««HB«W**Rtt^ ,B.oi!fjiam l XI4m 2 
Ol*t^O<L*V^pf + #^MOS h7^^^ 

[0 0 5 2 ] 12 3 0««wy- h7L/^H mi> 

4, 5. 8, xttsnmi 4<o&m\z.is^T. ^mmm 
«««c«»*»i««rR«t. j.omiE*ix» 

f 2 oS*t/KDi? Pffl p f t ^MO S b9>i? 

hcDH@tttifl«M^^ia«tt«i*a^t-^^^ « 
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[0 0 5 3] 12 4W|(D^ hr MI4, II IB 
£l 4<DJ8Wfc.*5V*T, XSffifHXttfflft. (SSfirWH 
««#SrRtt* loWIB* 3 roS**^ ^* L# ^tt p 

OS h7yy^^ia t)J5L#V^ffl»ay- h£*8/£ 

[0 0 5 4 ] %2 5V>ftW<DY— hr MI4* %S 2 3 <T> 

h<&ttJ;fc*mc. f 157!»g 

5, 16, 1 9X14 2 0<7)56^(7>{fi:@:te«fje;i^WieP[HlK 

[ 0 0 5 5] 12 6<D&W<Dy- hr MI4. f 2 4 0 

1 8 0*!»OilStttillWIOT»t«l(llL, XJ4»1 
5, 16, 1 9X14 2 OOSnofiSffilRIIKKnifWIilK 

[0 0 5 6 ] 12 7<O«0ia>y — hr MI4* iKttffiffl 

V/XI4fi«ffi«Jft«SjR««:RW. m 1 2 <*>3§91co<fi; 

s h^^^^^-ciSusir^fflA^^y^TXttai*^^ 
7rWU ttfiL#v^ffl[AA^y7rXI4HJA^2/ 

[0 0 5 7 ] S&2 8<0^m<DV— hr MI4, 

t//XI4{g;mffiWJ^<flmjEjSS^^:<t> 11 3«>«W^« 
lt^lAW*^7 7 7 -1?;HL:j3<}6ffiL# V^<fi^>MO 

S hr >S*;*^«L#ifMlAa'<y ^rXttHJA'** 

x^KS&iS'ja^^^iamffiigy^m^Jc^ 

*5 6&L#^teOMO S h^^^^^-CiftU^^fflA* 
/<j/7rX»4Ul*/<!x7r «r**U, ttKL*tMBA* 

/<y7rx i*a*^ v 7 y co^sffiiaimasis^- 
[ob5 8] 9<o«woy- hr mi*, mi 40 



15 

ft /< 5/ 7 r X 14 ft* /< ? 7 r <n S& mtt«JimS&#8^£ «« 

[0 0 5 9 ] S30O8^y-h7Hll mi 5, 
16, 25, XI4 2 6 WjSWlCfc^T. * L 

TLSIf y^O^«J^feHlilDSnS«#^. ^2 8X 

77^ltgil^5J: 5«-Lfc. 
[0 0 6 0] S3 l^Pjoy- h7 H4, I 30O 
*6Wfc.*5^T. LTL S I *-5^<D*»2&»fc 

HiaDsn*mE(t*i«. jbi 5. i6, 25, x«26 

[0 0 6 1 ] 

Bili**»o»ioj«|o»* 

Ji(C»lC0S*-fe/v-3 1 &7 W WcgaeU *r*>Ggffl 
icAffl*^ y 7 7 3 2 4:ES tt^S, ^coAtti^ 
/V77t/i/3 2 14, S^iryUi: MR. MO S 
**d><b«J#£ixT*5>K KIRK: J: 9*3^- h*r*J# 

U, A^!V7 7Xfitt^5'7 7Hrait5 8 
[0062] m2<0 (a) moS^t^3 1^M* 

t^-TEL (b) n*r<ng7£±s\sZ 1 coieissig-c^^o Q 
1, Q2l«lS^fflpf + *^MOS h7 
Q3, Q4iiil#^fflnf ■V^/l'MOS h7^^ 
Q5, Q 6(*iSL£^Mpf L -r^>'l'MO S h7 ^ 
Q7, Q8Ml^^tnft^/l'MOSh7y 
v>;**-e&£ 0 I^)J;5/j!i*t;u3l=S:f ^^3 0i 

[oo6 3] — o^ttmji&oy- b<D*mtm 

lw^bfc2*-C//<r 3*JW_b-CfcoTt«fc^ 0 
H&L^filOMOS h 7>v>;**Q 5, Q6^Q7, Q 
8(Dte»^i$tDjH^(^g$l^, (SLSlMfiMOS h7^^ 



(9) »f8¥l 0 - 1 2 5 8 7 8 
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[0064] ID30 (a) ttmZlstzm 10S*iryU3 
1 &/8^Tlgj£l,£2A;ftNAND-i?^3 3 

-f gj-rfcfl , (b) ii^w®»HTfc5. i& 

VIC, ify > \*m*$:tik&ry* KIGND Vl£«ttU 

[0 0 6 5 ] H)4<7> (a) I^KOl*t;U3 1«rffl^ 
70 TWjftLfcmKirA-3 4O«ffi^t0, (b)li-^cD 

f>7>^^Q5, Q6<7)y — K i"f V^r^ix^ix 
^SiK^VDD, Rffil«W«VDDVlC»«L. >/- h 
fcB^!l-^B*SL*««Lr, ffiS(l)tfllSKIH»lsl 

MOSh7^^^Q7, Q8oy^, Kl'-O'*:*' 
*L*n*^9> KUlGND, JBia^^V KHGNDVfc 
ttttU y-hl:ii^J^IHrSLOR6«*SLN 

20 6o 

[0 0 6 6] H5I41& 1 <7Pg*i?^3 1 £/f§l^T, f|fj*£ 

NDir/U3 3tf)ftillc, 2AANORt;u3 5, -f ^/<— 
^1?^3 6 ^iS:— ?IJMI£?ULT^£> 0 tit, -t^fe* 
P5iSS^S1IIBb/cm®-fer^3 4 SriEfitSC t let !? . R 
gSMVDDV, R«^7>- KiRGNDVUitettSrfr 
oTl^o #*5, KD^t;u3 4|j:fe«0-^ 

«?0 [0 0 6 7 ] C(7)J: 5 lc*^to»fioy- h7 i/^T 9 
J4, i#*/U3lS:fiLSv^tpf-t^MOS 
^^^Q 1 , Q 2 , ilM^In f t^MO S h 7 > 
^^Q3, Q4, SL^^fpft^MOSF^^ 
^^Q5, Q6, iSL#^fiSn fV^/l^MOS h7 V 

OS h7y^^^b^^Mt^3 3, 3 5, 3 6? 
ts BL^^fitMOS h7y^^^b/i5Silt/l/3 
4 < r t 5o 

[0068] me<D (a) 14, SlOl*t;U3 1 Srffl 

(b) l^-eolslSSEI-C^So rm4, 
3 lrtlC ffi:^ LPfflMOS h7 ^v^^^Q 1 ~ Q 4 CO 
SH»f2A*NAND^F3 3A$:ML, iS5U^V^ 
IMO SF7 ^-v^ ^Q5-Q8 coSi5^T-m2S$iJPlHlSS 
34H, 3 4L^Lt1)^5, CiX^ifP.it 

i/^7<? h J: 0 t>JEfci««ft^MT-CMO SEK36«* 

[0 0 6 9] lixSTO0 2, 05, 06l:^t 

50 £:#J(;l*5^T, i^Lt^lOMOS h7^^^^lipf 
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^tLT^IV\ m^J'^t5]SS3 4 H, 

3 4LI4, -tn-eti. ttSMJIL ?7yK«l<»-*Wi 
nft^MO S h 7 Q 7 , Q 8 £rB'JI& 

^MOSh7y^^Q5, Q 6 ^r^ll^L/cS^-fe/U 
3 l " co#']&0 10. Bill 0 12 m 

7, Ell 0(4H2t;i*fj£L, 18, 11 11*15 1:^ 
L, §9, 1211 2 140 6 l:*j-j£ ITt^, 

[0070] mi 3<D (a) 14, Si CD i? A" 3 1 O 70 
S5L#^fflMO S h^Vv^^&ffl^T, 2A*NAN 
D-t/U3 8«r«!)*tfcf']^t0, (b) l4<e<7)[I]SS0 
-Cfc5o JSli^llpft^MOSh^ 
^^Q5, Q 6 £i£5L£^fitn ft-t>^MOS h 5 ^ 
^^Q7, Q8C«t ^ 2 A£j NAND^- h SrJgfifc 
L, -tw 2 AAN AN D^- h OiRSft WWIV 
DDM, ^9^K«f«^^ K*GNDUl*fltLT 

[ 0 0 7 1 ] :^J;5lw«fiS$tLt2A^NANDtyi/ 

^9-^«*SL*^^ 
r*«jH^«#&$ttT^Sfc*5>, 2AANAND^3 8 

[0072] 014W (a) t> , I l^>S*t;U3 1^ 
NANDt/1^3 8* OW*r*-*-|a 4 (b) f4 -t <D 0 S& (£1 

.7, QSC^^^NAND^h^l, ^2 
A^NANDy — hOllW^giPi^VDDV 40 

[0 0 7 3] ^(Oj:5lcMSnfc2A*NANDt;u' 
38' 13, Bff**»fiLS^ttOMOS h^V^^ 

10 0 7 4 ] [12 <o%M<n^W\ El l 5 h*m 2 (7>^J6 
^3 0ilcS2(O5*t;U3 QSsrTWfltfcEBU * 50 



[0075] mi 6<D (a) ttt^S#t;U 3 9 <D*$i£ 
Sr^-fO, (b) tt-t<Z>S**^ 3 9 CD(s]*§@T&>5o 
Q1-Q4, Q6, Q 8\*m2\Z7Fl,tLh<r>tm£X*fo 
6o Q9lifilS^llpft^MOS h7 
fcot, Slt^lpft^MOS ^7V^^Q6 

5o Q10ttfiL#^«(nft^MOSh7y 
^J**T*>ot\ t^n^-V^A-MO S h7^ 

[0 0 7 6 ] COf2(7)I^3 9^^t2AAN 

i cog*-t^3 i kmmzn^ite-e&z* *<om&* 

0 3 CO (a ) lO^St^fW^'f/!? H £<► 0 
3<D (a) t£*5^Tfc5u MOS f>7>"^^^Ql-Q 

^5&51S3— Offifi|CBa«$nrv^^2Cr>S*-t/l-3 9 Id 

[0 0 7 7 ] |£l^^Ipf-t*^MO Sh7 Vv?^^ 
Q 9 £i§$L£l^p^^/UMO S h7^^^^Q6i: 
fttftt»«*. ttt*^*nft*^MOS 

1 0 i:^L#^Inf tt^MOS h7^^^Q 
8^:^tftem^«cCr),W^^^I3, ftl^^Ipft^ 
MOSh7^^Ql, Q2(^)«WiL#^I 
nf^^MOSh7^^^Q3, Q 4 £^tf#:ffr1j! 

[0078] 01 7 CO (a) ISUtjfB Lfcfg 2 
3 9tffl^Tjtatfc«Rt/U4 0t/TtH, (b) 14 

OS h9^^Q6oy-^s KV'^VfrtJlfilJI 
IIHVDD, iMlSvDDVl:Ml, 
^!)-y«fSLl:««lt, K«ffifll«««»lHl»4 
OH^fSUT^S. ffiL#tM!p7-*-*/i'MOS h7 

*«»»VDDlc«tt-t-«ci:^J:9, CslSSSftft^nb 

t^^7l:LTl^o i£ L£ V^ln 7* + ^^M 

os h7V^^Q8oy-^, Ki/^y^tnfn^ 

U F 9 - ^lt* S L ©fiWI* S L N kfftt 
IT, (S«ffi«l«»*J»[Hltt4 0 L£«j#;LT^5o 
l^V^Inf t^MOS h7^^^Ql Olt 5/ — 
h>^fy> ^-hWt^T^H^7yKSGND{: 

[0 0 7 9 ] 5^*2^»*-fe/^3 9&tf^T 
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10 0 8 0] 7**5, £L_L<7)H] 16, 017 (d^LjtlelSS 
K*5\^T, SL^t^l^MOS h 7>v ; ;*^tep?--\^;^ 
«R«H»l5l8 4 0H. *>^VMi:<S«ffi«flmWM'i»lHl»S4 

9' ff>Mfc. 0 18. il9C. pf- + */M»J*H'II*L 
fci*t;U3 9" io«feB2 0, i2il:^Lt 6 Hi 
8,02 Ote0 1 6 idfcj-JGSU 0 19, 112 1 te0 1 7 

[0 0 8 1] [% 3 (0^1(7)M] 0 2 2 Jim 3 £>£J6 

:/3 OJb(c^ifSLfcmi ^S*-l?^3 1 i:»2 0S*t 
3 9 £ *> 5 -fc /H* £ *ffitc»ig L T u -f « t-S£fi L 

$ixtf)S2 oS^r-tr/u 3 9 £ 1 flSgBJiii-^ «fc 5 Lfc 

[0 0 8 2] 0 2 3 teg! 2 0-C«9fJLfcBB«4r*WBLT 
*J«Lfcballoon DFF ^Ttir*fe5o Cftte, HI 4 1 
Ul^L^balloon DFF V7 \s 4 V N T 

Hig,b7t>bc7>T^^o 3#B*Sj;U*6#@£:S2 
Ol^t/i^ 3 9 , 1 OS*t^ 

*-h7UY^«fflt5^ 04 1 OiKLtl^ttOMO S 
h^^^^^bttS-O^— * l 8 £<£L£iMSOM 

O S h v Vv^^ri^bfrS h 7>^77^ h 2 4 

fB2<7>S#ir^3 9rtici/>f7!> htSri:A^ffiT, 

iKffiSKballoon DFF I 
[0 0 8 3] 3 <Z>H*Ofl?1»^*5V^T. 01 

^LtS2^t;U38Cfttr, (a) % 

(b) l:^LfcJS4(Dl*f;u4 lSrttfflirti^. 

I(7)i*-t;M E16C0 (a) IC^Lf::® 2 Ol 

#1?v>U3 9tC*3^T\ Slt^Ipf t^MO S h7 

i?Qlll:, iSSlSV^IHnf + ^^MO S h 

Q 8 tfiLJ^lnft^MO S h^v^^Q 1 2 

[0 0 8 4] r.(75<t 5 *S*-fe^4 1 £/fH N Tballoon 
DFF Sfctt, F7V^^Q9, QllWf 

h5V^^Q 1 0, Q 1 2<n\,^i°tii)>&ft^X 

[0 08 5] [SB 4 OHJfcOJfcflg] El 2 5 tet5 4 OlSjft 



(11) 4#H8¥l 0 - 1 2 5 8 7 8 
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3<7)S*-lr/U4 2 &S£gLfct><7>-e$>5o 
[0086] 0 2 GO (a) 12 «t <K% 3 <D&^ 4 2 
£^-t-0, (b) te*r<7J>[sJ&0T-&£o .1 0^3 cog* 
-fcr/U4 2te, mi ; 3f 2 cog^-lr A- 3 1 , 3 9<J0ffiL# 
t^ffipft^MOS hT^S^^Q 1 , Q2i;H^ 

13, Q 1 4, ftt^^lnf -V^^MO S h J^isX 
^Q3, Q 4 J: V L#^<l<D*fe;tt{iS#;fc£ t^nf + 
MOS h7^^^^Q 1 5, Q 1 6 <fc Qffiffc L7tt>CO-C 

[0087] 02703 (a) te r. <D% 3 CDS^-fe A 4 2 
&ffi^TttSHr^4 3«rflSj*L*:0, (b) te^<o[H)S8 

«««VDDfc«ttU KU^^*SlKmiSi»VDDV 
NDlcet, KV-fV«:M/7>K»GNDVl:« 

So 

[0088] 028 ted COB 3 (^S^r-tr/u 3 9 
/M3^ltU^7(>F^|IISIr/Tti-e*>5o X* 
MVDD, Sf/7>«GND, *y— :/»]fWt#S 
L, •eOjSScff#SLN$r^;^-fe^4 3^A^?L, r. (O 
m^ir;u4 3^bSCl*«*VDD v, ftja^vKU 
GNDV&ffi^U 2A*NANDt^3 3, 2A*N 
OR-t;u3 4^o|fe3li?;Mc;i&1gLT^5 0 ^oi:5 
(c, fllja^L)t04 0l:*Lfcrt§^HS4i/>f7 * 

[0089] 029O (a) telf! 3 Og#-tr /M2^ffi 
^•«lfc|»fl©«l/<?77 4 4 A, ^Z^yy 

T4 4B^r^i-0, (b) te^<oim&0*c&6o 
f P^7r44All S^-fer/U 4 2 COMO S h7>v> 
*^Q13, qi 4^>y-^5rHtl!l8vDDl:^ 
U MOS h7^^Ql 5, Q 1 6C0V-^^||/ 
y > KfcGNDWSttU MOS h7^^^Ql 3- 
Q l 6oy- h£;* V — :/#J»«*S L<DKte«#S L 

[0 0 9 0] S2/^774 4Bli, g;£«tr/U4 

2 OMO S h y Isif^fQ 1 3 , Ql4coy-^^t 
iiU&ilVDDfcH&jS&U MOS h7^^^Q 1 5, Ql 
60y^^y7yK^GNDl:S(SL, MOSh7 
y^^Ql 3-Q1 6^-Hr^!l-^lOT*S 
Ltc^if&i- MOS h7>"^^Q 1 3-Q 1 
6C0FW V£#iH£JKLT.* y ^i»||*SL 1 <r> 
frmm-ZS L lNcOtt5*^^-rS«t 3-«fi)t*ixTl^. 

[0 0 9 1 ] 03O(O7t<t5l^ 
$0 homos h^y^^icjiowasftfe*!, *2/< 
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5/7744A, 4 4 BCl* 9—7ttQHS*S L, SLN 
tAALt, HHP(t*SLl, SLlN^MWSit 
yu3 4lc<#&-f 5„ 

[0092] iSHf, mi> I2^j/7744A, 44B 
laAtSKIflMSL, SLNfi. J*y— :/P#, iift 

£ e L*>U Cixb«0«»fS*«r»©*«U»VDDV^» 
V KttGNDV^)V^-f*l3&^C*«c*iX*:tt3ai5l 

[0093] i^ot, cnfewttaiaBii, 

[0 0 9 4] S3 Otc^-fJ: ?lzmf£-fZ>b. 

JblBftf**i*J£U jEtfUlff 

[0 0 9 5] [JB 50JI*0»1»] 3 1 - H 3 3 «:« 
I*. HI 2 5 1^ Ltl 4 hTU-ft 
MM**:*-*-*. » 

[0096] (a 3 it-i*, j^sicgae^ttrt^Atii^ 

/<5/7rt/Hj:i:L#^IOMOS h 7 * ~e^/#; 

uyt<au# v^ttAB*^ s/7rt/M 5 ^*>s. sit, 

S h9V^^#«aLfcfit*^ttOAB*/<y77* 
;U4 5i: t i^L#^ffi(OMOS h7^^^^Tt*tt 
SU^^fiSAfctJ^^^iy 7r^^4 6<7>2WST*&5 0 £ 
<bM, 0 3 3Tli,.AlJl*/^7 7^Hi, i$<&2*t$I 
<7>L#t^filG9MO S h 7>v ? ;*^£:ga@U/!:S&/'KL# 

y 7 r Mi- 6 ^ £ ^■HUBTfc 
[0 0 9 7] S3 4tt£0*JfcOfl?tt*rSS/H LTffiSt 

(S*S Lir^^SKfS^-SLN, balloon DFF OfflfllfB 
fbl, bin, b2, b 2 ntt* !J — :/P9tL*3^Tl> 
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7> KHGNDi:ttttLT*3<^S^fc5. L*»t. ^ 
ftfetf)'^ 77^y~ h*IL#V^llOMOS h7^ 
**^*J*Lfc»£li*8l!lfc ^7 V KO«K 

i-6#sw**>a. Mol s 1 

[0 0 9 8 ] *V—:/flMMt*SL 
«*S LN, balloon DFF <Dffl»ft*b 1 , bin, b 
2, b2ntt« #yfl/^/^K4 7Hil(l«^i 
MOS h7^^^t 8 «**tL^i«L^^filA*^5'7 
7 4 6A^^LT, fit;U3 4, 4 3 ^balloon DFF 

«tl/tiSL*VNfiS<75MOS h7y^^T«tt$nfctt 
l^^tA^<S/7 7 4 5 ASr^ UX^^Ih]£S4 9 ICA 

MOS h9^^^^r«**tt^fiU*t^ffl[t«*^sx7 
r 4 5 B^r^LT^yf^ K4 7^«fiEt5. 

M<^77 4 5A, ^/^774 5Bl:|-txt, ffi 
Lt^IOMOS h7^^TM$ntAA^^7 
7t/M6A, tl3^/^774 6 B ( C O 4 6 B teU 3 

[0 0 9 9] t£*3 % *L*^BAA/<y77*5J:0 t HJ* 

-crix^nxmam. n^7^ K*tcttifti--&. mi*. 

•C^5o teL£vMttA*'^7 7:fc«fctfffi;^:y 

77 12, II«^it//7>KWlco^, 4>&<£ 
t>^*><b*>-;*m, -tti^ix^16lS««g^X^Sffil^7 

[0 10 0] <6L#^ffiA*'<5/ 77 4 5 A, 
774 5B, tt/l:J5UV^M/<5'77 4 6A, ffl 
77 4 6 B t It, 0 3 2 tC^L^iJ: 5 fcfiL* 
^ttAUJA^y7 7t;U4 5, iK L#v>fiSAtb^^<^7 
7t;M6^ffl^Tt), fcS^lAH 3 3 M*Lfc J: 5 

t\ E»I^J:D«fflt<5MOS h7^^*I«L 
r. ®L#V>ffl[4fc«:SL#^fiiAA^5'7 7*)6^tt 
HJA^^7 7iLrtJ:v\ 3 3I^Ufct><OSr 

W^«EXI4tt L* lr^»OA*/< ^77 *fcttffl*^ y y t 
[0101] 
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X<om l og*i?;uoRi^0Tfc£ o 
[03] SlOl^T«L/:2A^NANDt 

[14] f?§ 1 cDS*:ir^-C^L7t^^-feyKDUi^ia 

[05] ® 1 <7}g;fc-tr h ft & fam-tyis t ttJS-fc/i' 

[0 6 ] JB l (OS*-fe^-C«fifcLfc*« • BISir/u-T* 

[0 7] 0 2 oS*t;uoa^W^tR5Bi , C*) 

[0 8] 0 5 oE?U^3E»ffil*^-*"KW0T?*>S. 
[0 9] B6^CR • lftS-fe/KOS^^'J4'^-**lftW0 

[010] 0 2^S*-fc/K^SUOSj^ffj4:*i-RWBI 

[011] 0 5 <DE^J<aSUOX»OT*^R9iH-C*> 

[0i2] 06 coig^ • t&m-t ^(DMn&mw&TFi- 

R'W0r*>S. 
[013] »l^S*-feA to C«jaU^SU^>2AANA 

[014] 0 1 3(0 2A^NANDt;UOfM l l^/7 

-r&^0rfc5 o 

[01 5] **W^jS2 0*«SO«1»0^— hT U"f 

[016] X 2 KJK^Hoy- h 7 u>f ©S* t 

[017] « 2 ©S**;^** LttKt A^ORB 

[0 l 8 ] «2 (bi^yKDWWt^tRSBt 1 * 

[019] 016 oSRir/l^XJ^Jfc^-f R950T 

[020] i2 <Da*-fe^ojBuose«w**-*'RWH 
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